A FBN1 3'UTR mutation variant is associated with endoplasmic reticulum stress in aortic aneurysm in Marfan syndrome.
Marfan syndrome (MFS) is caused by mutations in the protein fibrillin-1 (FBN1) which affects the integrity of connective tissue elastic fibres. The most severe clinical outcome is the formation of ascending aortic aneurysms. FBN1 mutations are extremely variable and the prediction of disease phenotype and aortic risk is challenging under the prevailing mutation type classification. Finding a better correlation between mutation type and disease development is crucial for patient treatment. By mRNA sequencing of cultured vascular smooth muscle cells derived from control subjects and from the dilated and non-dilated aortic tunica media of MFS patients, we found a scarcely described FBN1 3'UTR mutation. This mutation was accompanied by a clear gene ontological endoplasmic reticulum (ER) stress response in the non-dilated aortic zone, which was confirmed by the increased transcriptional expression of MANF, HSPA5, SEL1L, DDIT3/CHOP and CRELD2 as well as protein expression levels of BiP/GRP78, CHOP and sXBP1. Moreover, the ER stress response was accompanied by a decrease in the phosphorylation levels of the protein translation regulator elF2α. In conclusion, we here identify a 3'UTR mutation of FBN1 in MFS patients, whose molecular mechanism suggest the involvement of the ER stress response in the formation of the aortic aneurysm. Our results emphasise the importance of mutations in non-coding regions and their resulting molecular mechanisms in the development of connective tissue diseases with impact on the cardiovascular system.